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Transmissivity improvement in cover glass for polycrystalline silicon solar batteries is important.
Commercial glass ineluctably contains very low concentrations of irons, which are derived from raw
materials or industrial processes. Glass with very low concentrations (around 0.01 wt.%) is used for
cover glass in solar cells. Three dimensional local structures of iron ions contribute to the absorption
from the ultraviolet to near-infrared range and coloring. To reveal the local structures, we observed
phonons and chemical states of iron ions in glass by using nuclear resonant inelastic scattering (NRIS)
and hard x-ray absorption fine structure (hard x-ray XAFS) at SPring-8. This is because phonons and
chemical states reflect local structures of iron ions in sub-nanometer scales. We showed that NRIS and
hard x-ray XAFS can clarify short-range local structures in sub-nanometer scale of Fe?* and Fe3* with
iron oxide concentrations as low as 0.015 wt.% highly accurately, sensitively, and quantitatively.

The mechanism of chemical strengthening of cover glass for polycrystalline silicon solar batteries is
also important. We carried out soft-x-ray measurements to reveal the chemical status of Si, O, Na, K,
Fe, Mg, Ca, Al, S, and P in chemical strengthening glass. | also prepared the special infrared oven, and
proto-type of in-flight oxygen burner. I also tuned the chemical experimental rooms for making the
small chips of chemical strengthening glass.

| succeeded to develop the new combined methods, scientific bases, and new preparing
environments for new functional glass.




